Endogenous growth theory has had some success in explaining the observed data related to the process of economic growth. However, the results of the models in this literature are typically very sensitive to their micro-economic structure. It is therefore important to understand how the growth process behaves under more general specifications of such features as the number of commodities, the number and preferences of consumers, the factors of production, and the financial and information structures. In other words, valuable insights can be gained by integrating growth theory into the framework of general equilibrium theory. In summarizing the papers in this volume, I focus on seven issues that are crucial to this integration and I highlight the contributions of the papers to the resolution of these issues. Journal of Economic Literature Classification Numbers: C61, D50, D90, F43, O41.
Introduction
The development of growth theory has been motivated by three major empirical observations: the permanent growth of the standard of living, the substantial disparities across countries in the output levels and growth rates and the convergence of growth rates and incomes among the richest countries. Our ability to explain these facts has improved in the recent years with the advent of the endogenous growth models. The engine of this renewal is the recognition that the long-run rate of growth is the result of conscious decisions by the economic agents, instead of being exogenous as was assumed in optimal growth models. In this respect, the "endogenous growth" revolution is a further step in the evolution of neoclassical economic theory.
The endogenous growth literature has isolated two general mechanisms of the growth process. The first mechanism is the accumulation of knowledge, driven in part by research and development and by learning-by-doing (see, e.g., Shell [67, 68] ). It is generally assumed that knowledge is non-rival and non-excludable. In such cases there is a natural lack of incentives by competitive firms to invest in R & D and a strictly positive production of innovation requires that the innovator posses some monopoly power. Introducing costly imitation and diffusion produces both diversity and convergence, or conditional convergence (see, e.g., Lucas [47] and Barro and Sala-i-Martin [3] ). The future benefits and the initial costs associated with innovation and imitation as well as the uncertainty about the net returns are highly dependent on the microeconomic structure of the country (Shell [68] ). The way the firms deal with the uncertainty also depends on the development of the financial and insurance markets as well as the government policy toward innovation. Finally, the process of diffusion, occurring by definition across countries, industries or firms, also calls for an integrated general equilibrium approach.
The second mechanism considers the accumulation of capital as the driving force. Capital, defined in a broad sense, as to include human capital, differs from knowledge because of its excludability and rival properties. However, as this capital has a "knowledge" component, usually there is a spillover effect producing technical progress and increasing social returns. In these models the micro-economic structure affects the outcome through many channels. First, in presence of externalities, the potentially many sectors of the economy interact both through the competitive general equilibrium markets and through the non-marketed externalities. Second, the formation of human capital depends on the environment faced by the individuals, in particular on the financial constraints. These factors enhance the sensitivity of the equilibrium path to the fundamentals of the economy. Finally, when these models predict multiple equilibria or indeterminacy, the outcome is also very sensitive, through the channel of expectations, to the socio-economical conditions (see, for e.g., Benhabib and Farmer [11] ).
Because the results of the models in the literature are typically very sensitive to their microeconomic structure, it is important to understand how the growth process behaves under more general specifications. The adopted framework should be flexible enough to allow for many agents, many goods and sectors, and general preferences and technologies. The analysis of situations characterized by incomplete markets, restricted participation, asymmetric information and strategic power should also be made possible. Finally, there should be no restrictions on the type of equilibria; i.e. the analysis should go beyond the balanced growth paths. General equilibrium theory provides the natural framework because of its generality. It also allows the integration of the various fragments developed so far in the literature into a unified framework. Furthermore, because many of the micro-economic ingredients now needed were the essence behind its early developments, it contains a useful "savoir faire". Of course, the intent is not to construct a unique general model that would contain all these elements. Instead, the goal is to have a collection of models to address the different issues, each of which is general in the appropriate dimensions. General equilibrium theory will ensure a high degree of compatibility of these different models.
A question might be why endogenous growth models generally depart dramatically from the general equilibrium tradition, as illustrated by Bewley [18] and Becker [5] . The first reason is that growth is usually achieved by introducing externalities, distortions or monopoly power, ingredients that render dynamic models technically difficult to analyze. However, there is another reason. By going one step further on the way to complete endogeneisation, the set of fundamentals that need to be specified is expanded. This is a "classical" dilemma faced by economic theory: Models should be based on fundamentals, which are most of the times unobservable. A striking example is provided by the production of "ideas" in models of technical innovation. A way out is to formulate a richer model that produces enough testable results as to eliminate the indeterminacy associated with unobservable fundamentals. This is what we learn from the calibration approach.
The complete integration of endogenous growth theory into general equilibrium theory is a daunting task. Though numerous useful results are available; many properties are still needed for both convex and non-convex models. In the following sections, I will focus on seven issues that are at the same time crucial to this integration and related to the papers in this volume. Three topics concern generalizations of the neoclassical model with exogenous growth while the remaining deal more directly with endogenous growth. I should point out that other equally important topics have been ignored, in particular the strand of the literature that consider finitely lived agents as the overlapping generations models.
Growth based on innovation
Empirical evidence indicates that an increase in the inputs, even considered in a very broad sense as to include intangible capital (as knowledge), is not sufficient to explain the observed growth facts (see, e.g., Prescott [60] ). Such growth in total factor productivity rules out convex models based on unbounded capital accumulation. Since the data does not support the assumption of social increasing returns (see Basu and Fernald [4] ) it is natural to focus on models that generate total factor productivity growth with constant or decreasing social returns. In Boldrin and Levine [20] growth is achieved through the introduction of new goods and technologies. These are freely available but adoption is modeled by assuming that a new quality of capital is needed to activate each new technology. Output can be consumed, accumulated as it is or used to produce better quality capital. The technology for producing any given good is constant returns and the supply of labor is fixed. Since capital is a usual rival and exclusive good it can be priced and there is no need to consider imperfect competition, so that the model is competitive and convex.
In this setup, innovation in the capital good can be seen as a response to the binding labor constraint. Growth in productivity is endogenous as it depends on the decision about the quality of capital to be used. If it is relatively cheap to produce new quality of capital, then a new type is introduced at each period. The economy grows at a fixed rate that does not depend on preferences and the discount factor. The model then behaves like an exogenous growth model à la Solow. If higher quality capital is relatively more expensive there will be periods in which capital of different qualities will coexist and productivity cycles must occur. An interesting feature is that the path depends on the economic parameters and initial conditions. In particular, patient consumers will invest more in new capital, leading to a faster growing economy. The other extreme case is when no new capital is ever introduced, in which case the economy stagnates.
Because the model is convex and perfectly competitive, it can be analyzed with the usual tools of general equilibrium. In particular, the inclusion of heterogeneous consumers could be treated along the lines outlined in the next section. Differences in the time discount rates across individuals are likely to have dramatic effects. A result similar to the Ramsey conjecture is expected to hold in which the patient consumer eventually posses all the capital, leaving the others at their subsistence level (see Section 4) . Other typical issues such as the welfare effects of government policies could be analyzed. One could also investigate what would happen in an open economy framework. Some of the usual results obtained for convex economies are expected to hold, as for example the extension of the Ramsey conjecture (see Section 8) . Finally, although important aspects related to the process of invention are neglected, the present framework is very promising in the sense that incomplete financial markets, restricted participation and transaction costs are some of the features that can be included in this convex model.
Consumer's heterogeneity and the income distribution
The natural framework to analyze the effects of income inequalities in a general equilibrium framework is provided by a generalization of the Negishi's approach (Negishi [53] ). Indeed, equilibria of dynamic general equilibrium models with heterogeneous agents, taxes and externalities can be characterized as solutions to maximization problems with side constraints (see Kehoe, Levine and Romer [39] )
2 . An illustration is provided by a version of Romer's [63] model with heterogeneous consumers. In this case an equilibrium allocation maximizes the weighted sum of individual utility functions subject to the feasibility constraint, given the externality. In addition the allocation satisfies two sets of side constraints, the first being associated to the externality while the second ensures that the savings of the consumers over their infinite life are zero. The latter constraints include the initial conditions on the individual variables and give the values of the welfare weights at equilibrium.
Two papers in the present issue illustrate the role played by the welfare weights in the analysis of how the income distribution affects stability and indeterminacy. Ghiglino and Sorger [32] consider a continuous time growth model with a productive externality, endogenous labor supply and two types of agents. The dynamics of the model is obtained as a function of the weights of the agents. In this way it is shown that changes in the initial distribution in individual wealth may have dramatic effects such as driving the economy into a poverty trap or generating indeterminacy. The paper by Nishimura and Shimomura [54] (see the discussion in section 8 of this introduction) uses the same approach to analyze local indeterminacy in a two-country economy in which there is a wedge between social and individual returns (as in Benhabib, Meng, and Nishumura [13] ). Local indeterminacy is shown to depend on the welfare weights of the countries and therefore on the initial distribution in capital endowments.
The above papers also illustrate a limitation of the approach. Indeed, analyzing the dynamics of a heterogeneous agent economy for given welfare weights does not provide the properties of the competitive path for given initial conditions. This fact is a hint to understand why Ghiglino and Sorger [32] do not provide a general analysis of how the wealth distribution affects the stability properties of the steady states. In the analysis of local stability as a function of the income distribution the relevant property is the continuity of the welfare weights as a function of the initial conditions. Unfortunately, such property is not straightforward, even in convex models. Kehoe, Levine and Romer [37, 38] have shown that continuity is a consequence of the differentiability of the policy function. However, while stability is a sufficient condition for differentiability, necessary and sufficient conditions ensuring differentiability are not known. Santos [64] has shown that differentiability generally holds for interior paths. In neoclassical models with additive utility functions, continuity of the welfare weights is then expected to hold for interior path, a condition implied by the Inada conditions (see Ghiglino and Olszak [37] ).
Clearly, obtaining the properties of the solutions to the planner's problem, or equivalently for the representative agent, is a preliminary condition for a good understanding of the full-blown model. Noticeable is the fact that non-interior paths, as can be seen from Santos [65] and Ortigueira and Santos [57] in this issue, often characterize models with distortions. In these cases it seems unlikely that welfare weights are continuous functions and then that the local dynamic properties of the model with heterogeneous agents could be obtained directly from the planner's solution. The dynamic properties could rather be investigated through the direct analysis of the dynamical system associated to the evolution of all the individual quantities defining an equilibrium (see, e.g. Epstein [30] ). However, in this case the system is generally much more difficult to analyze, particularly if the effect of the income distribution on the dynamics is under focus.
It should be pointed out that the difficulties just mentioned do not prevent one from proving local indeterminacy. Indeed, local indeterminacy concerns paths that converge to the steady state or to a balanced growth path, so that the continuity of the welfare weights for diverging paths is superfluous (Muller and Woodford [52] ). This fact allows Ghiglino and Sorger [32] to obtain indeterminacy results in cases where the global properties are unknown. On the other hand, proving determinacy still requires a global analysis (see Benhabib et al. [16] ).
The role of the discount factor: The Ramsey conjecture.
Heterogeneity in preferences might have dramatic effects in intertemporal models. Ramsey [62] conjectured that when there is heterogeneity in the time discount factor, all consumers except the most patient one would live at the subsistence level. As we will see in Section 8, this conjecture has also important consequences for open economies.
The validity of the Ramsey's conjecture has been investigated in a variety of circumstances. In a general equilibrium multi-sector framework without borrowing constraints, Rader [61] in an exchange economy and Bewley [18] in a production economy proved that eventually all consumers would consume nothing. In a more realistic case with borrowing constraints, the Ramsey's conjecture was shown to hold for the stationary equilibria of one-sector economies (Becker [5] ). Becker and Foias [6] investigate the full dynamics of the same model and find some sufficient conditions such that the equilibrium converges to the steady state. On the other hand, imperfect financial markets invalidate the Ramsey's conjecture.
The contribution by Becker and Tsyganov [8] in this issue is to extend the above results to a two-sector optimal growth model. As far as stationary equilibria are concerned, the paper extends the result that the most patient consumer eventually holds all the capital while the others consume their wage income. However, convergence to the steady state is obtained only under restrictive assumptions. In particular, the model should be "close" to a one sector model and satisfy both the 'monotonicity" assumption in Becker and Foias [6] and capital intensiveness of the capital sector. The result suggests that in many realistic economies, the Ramsey's conjecture is likely to fail as soon as the focus is not on stationary equilibria.
The second paper to consider this issue is Sorger [71] . The framework is provided by the standard Ramsey's model of capital accumulation with heterogeneous agents as considered by Becker [5] and Becker and Foias [6, 7] . Two situations are investigated. In the first, a government that levies a progressive income tax is introduced. It is shown that there exist infinitely many stationary equilibria in which all households own positive capital stocks while there is a unique stationary equilibrium associated to each distribution of wealth. Furthermore, non-stationary equilibria can exhibit complex dynamics. Noticeable is the fact that the Ramsey conjecture for non-stationary equilibria fails in the present model even when the borrowing constraints are not binding (contrarily to what happens in Becker and Foias [6, 7] and Sorger [70] ). In this sense the model becomes a usual general equilibrium model "a la Bewley" with progressive taxation (see also Sarte [66] for a related result).
The result that in a competitive economy the most patient household ends holding all the capital has also been criticized on the grounds that such an agent would not likely behave as a competitor but would realize its market power. In Becker and Zilcha [9] the agents recognise that factor prices would be set competitively but depend on the aggregate capital stock. In such circumstances, Becker and Zilcha [9] prove the existence of a stochastic stationary equilibrium and show that one could not expect the Ramsey conjecture to be valid in the stationary solution.
The second part of Sorger [71] also questions the assumption of competitiveness. Agents are supposed to have market power, and capital is traded on an oligopolistic market, i.e. they play Nash equilibrium. Two situations are investigated. In the first, agents face equal interest rates while they are price takers on both the output and the labor markets. In the second, the agents also take the market power on the wage rate into account. In both cases, in the long run, all households may hold positive capital stocks although more patient ones own higher capital stocks. Of course, the result hinges on the assumption that there are few consumers of each type. Trade theory offers such a situation (see Section 8).
It is likely that under appropriate assumptions some versions of the previous results still hold in endogenous growth models. Indeed, the basic mechanism behind the negative correlation between the time discount factor and the amount of capital owned is still at work in the presence of non-convexities.
Generalizing preferences
The early developments of optimal growth theory rest on three major assumptions on consumer's preferences: 1) these are time additive; 2) the discount factor is constant; and 3) preferences concern physical goods, excluding other commodities as leisure. The assumption on time separability was subsequently relaxed with the introduction of recursive preferences; a specification based on early works of Koopmans and Uzawa. However, discounted additive preferences are restrictive in many other dimensions, one being that they fail to allow for "preference reversals", a situation often found in experiments. There are various ways to reproduce this pattern, an example being the non-transitivity of preferences associated to regret theory. A tractable and "minimal" way to include reversals in an intertemporal model is to introduce quasi-geometric, or hyperbolic, discounting.
Quasi-geometric preferences have their roots in Strotz [73] and Phelps and Pollak [59] , and have been recently used by Laibson and Harris and Laibson (see, e.g. Harris and Laibson [36] ). This formalisation departs from the usual discounted form of preferences by assuming that the consumer applies a different factor to discount the immediate future and the other dates. Due to this assumption, there is a lack of time consistency so that the infinitely lived agent can be seen as a sequence of competing selves, one in each period, that can't commit themselves to their future behaviour. As a consequence of the failure of time-consistency, including a government in an economy with hyperbolic preferences is an interesting exercise. Krusell, Kuruscu and Smith [41] in this issue consider a one-sector optimal growth model with a quasi-geometric consumer and a quasi-geometric benevolent government. The government is potentially active but cannot commit its future behaviour. In this case, surprisingly the laissez-faire equilibrium is better than the one with intervention. Of course, if the government could commit to future tax rates, the result would not be true.
One might fear that the results are driven by the assumptions. A first issue is that in most of the paper the representative agent has logarithmic utility. However, the authors are able to show that their results are robust to more general preferences. A second issue is that the dynamic game has a continuum of Markov equilibria (see Krusell and Smith [40] ). However, this is due to the choice of the horizon and a finite model would not present this difficulty. It is then natural to focus the analysis on equilibria that are limit equilibria of a finite horizon model, as the authors do. Finally, Gul and Pesendorfer [35] have recently proposed an axiomatic foundation for a utility representation that departs minimally from the usual preferences but includes the possibility of reversals. This approach might give an axiomatic foundation to the result of laissez-faire superiority obtained here. To conclude, the paper is significant step in a promising direction. The model could be extended to endogenize growth and include heterogeneous consumers. As long as the model is convex it is likely that the result of laissez-faire superiority still holds. On the contrary, more research is needed to measure the effect of quasi-geometric discounting in nonconvex endogenous growth models.
Existence and general dynamics
Rich models of endogenous growth may lead to very complex dynamics. There are many reasons to start the analysis by focusing on the "invariant" sets, a notion that includes stationary equilibria, balanced growth paths and periodic equilibria. For example, closed orbits around stationary equilibria can often be obtained by bifurcation analysis, an approach giving the changes in the dynamics when the fundamentals change. A recent symposium issue of this journal includes several illustrations of the approach (see Mitra and Nishimura [50] ). However, restricting the attention to the "invariant" sets is justified only if these are robust to perturbations, i.e. these are stable fixed points of the underlying dynamics. Furthermore, obtaining local properties is often not enough. Benhabib et al [16] is a striking example of an economy in which the local dynamics is misleading and a global analysis is necessary.
To obtain the global dynamics in models of endogenous growth is usually rather difficult, except in some specific cases. There is by now a reasonable literature on the dynamics of endogenous growth models of the Uzawa-Lucas type with a representative consumer and with or without distortions (Bond, Wang and Yip [23] , Caballe and Santos [25] , Ladron-de-Guevara, Ortiguera and Santos [42, 43] , Mulligan and Sala-i-Martin [51] ). Ortiguera and Santos [57] in this volume is a further step in this direction as they analyze the dynamics of an endogenous growth twosector model of the Uzawa-Lucas kind with distortionary taxes. There are two factors, physical and human capital, and two associated goods, education and a physical good. The representative consumer is endowed with both physical and human capital. Without taxation the unique balanced growth path is saddle-path stable. From Bond, Wang and Yip [23] it is known that the stability may be lost due to taxation. Ortigueira and Santos analyze the global dynamics and show that every equilibrium path, except the balanced growth path, is non-interior in the sense that there are periods in which one sector is inactive. From the fact that the equilibrium path visits regularly the boundary even though Inada conditions are fulfilled it can be deduced that conditions ensuring interiority may be difficult to find and are unlikely to be natural.
Equilibrium paths may lack other fundamental properties. In economies where the two welfare theorems hold the set of solutions is exactly the same as the set of solutions of the social planner program, i.e. the single agent problem. In this case all equilibria are recursive or Markov, i.e. there exist functions, or decision rules, such that all paths produced by these rules are equilibria (see Stokey and Lucas [72] ). In fact, there are examples of economies with distortions in which continuous Markov equilibria exist (see Bizer and Judd [28] , Coleman and Greenwood and Huffman [34] ). Santos [65] shows that in general economies with taxes and externalities, side conditions are likely to destroy the recursiveness of equilibria even though each agent faces a convex optimization problem. In particular, continuous recursive equilibria are shown not to exist in a continuous time economy with an externality, a model considered previously by Benhabib and Gali [12] . On the other hand, recursive equilibria may fail to exist in economies with physical and human capital and taxes as in Bond, Wang and Yip [23] . Finally, in a one-sector discrete time model with decreasing tax rate on capital, continuous recursive equilibria also fails to exist. Even though the properties of the paths are very sensitive to whether time is discrete or continuous, it appears that continuity might be a rare property. And Santos concludes that as a result actual computations might then be very inaccurate in many common models.
An even more dramatic situation might happen, the non-existence of equilibria. Le Van and Morhaim [44] in this issue explore the general conditions ensuring existence when returns are unbounded, a common situation in endogenous growth models. It is well known that the assumption of bounded returns greatly simplifies the analysis and allows dynamic programming techniques to be used. Le Van and Morhaim do not use contraction-mapping techniques and thereby are able to provide a unified framework for solving the existence problem in a variety of situations with decreasing, constant or increasing returns. In doing so the paper includes and extends previous results by Duran [29] in which returns are bounded above and below by functions, by Alvarez and Stokey [1] when returns are homogeneous and by Boyd [24] when the growth rate of the state variables is bounded. For example, logarithmic preferences can be treated within the proposed framework. One should note that in the case of increasing returns, the existence result hinges on two strong assumptions. First, for any given initial capital stock, all feasible paths should be contained in a compact set (in the product-topology); a condition automatically satisfied when there exists a maximum rate of growth of the capital stock. Second, all such paths should be uniformly "tail insensitive", i.e. there should exist a date such that beyond it the discounted values of the capital stocks can be ignored. These conditions appear to be minimal for the economies considered, though no proof of necessity is provided.
Indeterminacy, constant returns and factors intensity
A natural way to reproduce the observed large disparities in the growth performances across countries together with "club" convergence is to assume some sensitivity to the initial conditions. However, there is no robust empirical evidence that growth is related to the initial conditions in any reasonable economic variable (see Levine and Renelt [46] ). Multiplicity and indeterminacy offer a further possibility. Multiplicity occurs when many equilibria are compatible with given fundamentals, a common situation in usual Arrow-Debreu-McKenzie economies (see for example, Ghiglino and Tvede [33] ). In the case of indeterminacy there is a continuum of equilibria compatible with given fundamentals, a situation that happens in a variety of models, as for example when financial markets are not complete. Both indeterminacy and multiplicity are a source of sensitivity to socio-economic variables through the channel of expectations. Recently indeterminacy has been considered as a possible option to explain differences in performances across countries (see Benhabib and Gali [12] and Benhabib and Farmer [11] ). A further possibility is that the occurrence of indeterminacy itself is related to some initial condition. Ghiglino and Sorger [32] in this issue show that the occurrence of indeterminacy can be related to the initial wealth distribution (see Section 3 for more about this paper).
A concern is whether indeterminacy is likely to appear with plausible assumptions. And this has been an area of intensive research. Indeterminacy seems to require some distortion, and therefore is expected to be absent from convex models. It should be pointed out that there are situations in which determinacy cannot be proved though it is likely to hold. For example, in optimal growth with many consumers determinacy has been proved only under restrictive assumption (see Section 3 in this introduction). However, in general convex models, interiority of the equilibrium path seems the relevant property so that only "pathological" economies producing solutions at the boundary might be suspects (see Santos [64] ).
Early growth models with indeterminacy required strong increasing returns or externalities. The empirical finding indicating that externalities are mild (see Basu and Fernald [4] ) has motivated the recent trend of research to find situations in which indeterminacy is compatible with small distortions. In fact, adding some more structure to the early models (as Boldrin and Rustichini [21] ) allows the requirement of strong distortions to be relaxed. Benhabib and Farmer [10] analyze a two-sector model with sector-specific increasing returns to scale and endogenous labor supply. The increasing returns are due to externalities within their own sector and are small enough to produce downward sloping labor demand curves. Benhabib and Nishimura [14] and Benhabib, Meng and Nishimura [13] have shown that indeterminacy is even compatible with constant returns, as the basic ingredient is not increasing returns but rather the wedge between private and social returns. Nishimura and Shimomura [54] use this model in the present volume (see next section).
A further important requirement for plausibility concerns the reversals in factor intensity. In most of the previous research the consumption sector is assumed to be capital intensive, a usually unlikely situation. The paper by Nishimura and Venditti [55] in the present issue relaxes this requirement. A two-sector economy with positive external effects and non-increasing social returns is considered. The externality affects only the consumption sector and it depends on the capital stocks in the two sectors taken separately. The model encompasses the three particular cases of purely sector specific, purely intersectoral and global external effects. In the case of inter-sectoral externalities and low discounting, indeterminacy becomes compatible with a capital-intensive capital sector. On the other hand for high discounting, indeterminate quasiperiodic cycles may appear. Finally, sector specific externalities on capital in the consumption good sector are not enough to produce indeterminacy independently of the factor intensity pattern. Note, however, that if sector specific externalities on labor are also introduced and the consumption good is privately capital intensive then, as shown by Benhabib, Nishimura and Venditti [15] , indeterminacy is possible.
The inclusion of leisure has provided modelers with an important degree of freedom. In particular, it has been revealed as a powerful source of multiplicity, instability and indeterminacy. Remarkably, leisure was excluded from most of the neoclassical analysis of long run behavior (see McKenzie [48] ) despite empirical evidence sustaining the importance of leisure in the consumer's choice (see Pencavel [58] ). Multiplicity has been shown in a variety of models, for example in convex endogenous growth models with human capital (see Ladron-de-Guevara et al. [42, 43] ). It should be pointed out that most of the results have been obtained within the class of utility functions separable in leisure and consumption. The inclusion of non-separable preferences increases the chances to obtain multiplicity and indeterminacy, as illustrated by Mino [49] and Bennett and Farmer [17] .
The major point of the recent literature is that in the presence of externalities, the potentially many sectors of the economy interact both through the competitive general equilibrium markets and through the non-marketed externalities. From, the modelers' point of view, this offers almost unlimited possibilities to produce indeterminacy. Downward sloping labor supply curves, constant returns to scale, capital-intensive capital sectors and other such properties can be accounted for by desegregating sufficiently the models. If indeterminacy is the reason behind the large disparities in income, wise policy recommendations should take into account the expectations of the agents.
Growth and Trade
There has been an intensive and successful research in the area of trade and endogenous growth; mostly models based on spillover and imitation. Trades in physical commodities and possibly in factors of production also play a role in the growth pattern of countries. Two situations in which differences in consumer's preferences and in factor endowments affect trades can be analyzed with the models presented in this volume. [54] analyze a version of the Heckscher-Ohlin model in which trade occurs across identical countries due to different endowments in the immobile factors of production. As is well known, a two-sector, two-factor, two-country model without externalities confirms the intuition that each country exports the good the production of which intensively uses her abundant factor. Chen [54] and Shimomura [69] have extended the result to a two-sector optimal growth model in which both countries are endowed with the same amount of labor while they differ in their first period capital endowments. The present paper introduces sector-specific externalities, a la Benhabib, Meng and Nishimura [13] , in a two-sector dynamic economy. Social returns are assumed to be constant while the private returns are decreasing. Because the externality is mild, profits are small and a constant number of firms is plausible with a small entry cost. Within this framework it is shown that indeterminacy may occur and that the HeckscherOhlin prediction may fail.
Nishimura and Shimomura
The major conclusion drawn from Nishimura and Shimomura [54] is that some of the traditional results of trade theory are likely to be false in endogenous growth models. The question remains whether this conclusion can be extended to convex growth models. A first indication is provided by Bond, Trask and Wang [22] who consider a three-sector generalization of the convex two-sector endogenous growth model of human capital accumulation, as in Caballe and Santos [25] . There, equilibria satisfying the Heckscher-Ohlin properties and equilibria violating them are shown to co-exist.
A second, though controversial, issue in international trade is the impact of differences in preferences on the growth patterns followed by the countries. There is some empirical evidence indicating that across countries, preferences indeed differ (for e.g., Leff and Sato [45] find evidence of variations in the saving and investment behavior). Usual explanations are to be found in the realm of other social sciences. However, it is still worthwhile to explore the effects of this kind inequality. When consumers in all countries discount the future according to the same factor, models produce the usual turnpike property. More interesting, fluctuations are shown to explicitly depend on the trade across the countries (see, for e.g., Nishimura and Yano [56] and Ghiglino and Olszak [31] ). However, the most obvious source of variation in preferences across countries is differences in the time discount factor (see the discussion in Section 4). Clearly, the effect will depend on the structure of the markets for goods and factors. In case of a common market, the Ramsey's conjecture can be restated right away and applied to a multi-country economy. The country with the most patient citizens will eventually posses all the capital, leaving the citizens of the other countries at their subsistence level. However, this prediction is counter-factual (see Barro and Sala-i-Martin [2] ). Many mechanisms could explain why the Ramsey conjecture is not observed in the real world with many countries, imperfect international capital markets being a plausible explanation. Sorger in this issue can be used to propose an alternative possibility.
The model in Sorger [71] (see Section 4) can be reinterpreted as a model of international trade with a common market simply by associating each consumer's type to a country with a national central planner or a representative consumer. Sorger investigates a provocative situation in which the agents, here assimilated to countries, realize they have market power and start a noncooperative Nash game. In this situation the Ramsey's conjecture may fail. This paper stresses the role that market power may have on the growth performances in a world with heterogeneous countries, and this independently of the quality of the international financial markets. It is expected that such effects would still be important in models of endogenous growth but more research is needed to assert whether this plays a role in real economies, in particular concerning the observed differences across countries.
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